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INTRODUCTION 


ISHARMONY in facial appearance and the associated malocclusion, which is 
D often extreme and beyond the: practicability of orthodontic treatment, 
produce both functional debility and psychologic disturbances. Since the cor- 
rection of malocclusion is often neglected at the time orthodontic treatment is 
most promising, patients seek correction of the facial defect at the time of puberty 
or later, when such conditions awake a feeling of frustration, an inferiority 
complex, and often are the cause of asocial behavior. 





. 





Fig. 1. Fig. 2. 


In many eases the functional difficulties become an important factor, for 
the patient often has great difficulty in efficiently masticating his food. Colonel 
Alling points out that the malrelationship between upper and lower jaws may 
also cause serious prosthetic problems which require surgical correction. Be- 
sides, patients may have great speech handicaps, and malocclusion may produce 





1 








9 INTRODUCTION O.S., O.M. & Op. 


61 


periodontoclasia. He reports three cases illustrating these points. Cosmetic 
considerations, however, are uppermost in the minds of other patients, and ther: 
is no doubt that extreme prognathism, false prognathism, mandibular retrusion, 
and facial asymmetry, as shown in Figs. 1 to 4, are great social handicaps 
causing psychie suffering with the possibility of more serious mental disorder 
developing. In most cases surgery offers to bring about more normal facia! 
balance, and the great satisfaction that follows corrective surgical interventio: 
makes such treatment almost mandatory. 





Fig. 3. Fig. 4. 


Many methods have been devised for the surgical correction of these ab- 
normalities. Colonel Alling has reviewed these, pointing out their advantages 
and disadvantages. He has come to the conclusion that the oblique osteotomy 
in the ascending rami presents great advantages, which he carefully discussed. 
I agree with him, since I have used this operation almost exclusively during the 
past years. I have added an article dealing with variations in the technique 
for a variety of types of deformity and malocclusion. 

It is felt that these two papers and the case reports included in them will 
make an outstanding contribution to the oral surgery literature, for which 
reason they have been selected for a special first supplement published in con- 
junction with OraL SurGERY, ORAL MEDICINE AND ORAL PatTHoLocy. The publica- 
tion of these supplements has been made possible by the generosity of Astra 
Pharmaceutical Products, Ine., to which we are greatly indebted. 

K. H. T. 














[ANDIBULAR PROGNATHISM 


harles C. Alling, Lieutenant Colonel, DC, USA* 


cland Army Hospital, U. 8S. Army Armor Center, Fort Knox, Ky. 


ORRECTION of mandibular prognathism by nearly any surgical technique 
C will improve facial estheties and the psychological overlay of a patient’s 
ersonality. Enough surgical techniques have been devised that one may now 
select the procedure that will best correct the deformities of the oral cavity, 
improve the facial esthetics, and satisfy the surgical requirements of the case. 
Because of intrinsic developmental anomalies of the mandible, the oral cavity 
is the organ that is deformed and the facial anatomy of mandibular prognathism 
is a secondary manifestation. 

Mandibular prognathie deformities of the oral cavity may cause prostho- 
dontie, periodontic, orthodontic, esthetic, masticatory and digestive, general 
dental, speech, and psychological complications. Patients commonly complain of 
their inability to eat properly in a social sense and to masticate efficiently for an 
adequate nutritive intake. These complaints and complications as they relate 
to the oral eavity are best correlated, evaluated, and treated by members of the 
dental profession. As speciality surgeons treating a specialized problem, it is 
well to recall these words of Kostecka:* ‘‘I am, however, convinced that it is 
impossible to recommend only one method for the operation of open bite, because 
the varities of this anomaly are numerous. It is necessary to know the results 
obtained from all the methods which have been used up to now, in order that 
a method may be chosen which will have the best result for each individual case. 
It happens that the operator must modify one method or combine several methods 
during the operation.”’ 

This article will review preoperative, surgical, and postoperative considera- 
tions and the types of operations that have been developed. Also included are 
case histories to demonstrate one of the newer procedures—the oblique osteotomy 
of the mandibular ramus. The discussions are based, in part, upon forty cases 
treated by four different procedures at the United States Army’s William 
Beaumont General Hospital in El Paso, Texas, from 1954 to 1957, Letterman 
General Hospital in San Francisco, California, from 1957 to 1959, and the 
|21st Evacuation Hospital in the Republic of Korea in 1959 and 1960. 


From presentations at the annual combined meeting of the Northern and Southern Cal- 
ifornia Societies of Oral Surgeons, 1959; the 38th Parallel Dental Society in Korea, 1960; and 
me annual combined meeting of the Honolulu Dental Society and the Military Dental Officers in 
Hawaii, 1960. 

*Chief of Oral Surgery, Ireland Army Hospital. 
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ANATOMIC SELECTION OF OPERATIVE SITE 


In this type of surgery the term ostectomy refers to an operation in which 
a portion or a block of bone is removed, whereas osteotomy refers to a cutting 
procedure on bone that permits a subsequent sliding or overlapping of the bony 
parts. The types and variations of operations are grouped according to the 
anatomic areas in which they are performed. They are usually bilateral pro 
cedures. 

1. Body of the mandible ostectomy, removal of a block of bone from 
the mandible between the areas of the first premolar and the third 
molar. 

2. Angle of the mandible operation, an osteotomy or an ostectomy 
that extends from the retromolar area inferiorly to various locations 
between the mandibular premasseterie notch and the gonial angle of the 
ramus. 

3. Subsigmoid notch operation, a procedure in which an ostectomy 
is performed in the superior portion of the ramus, below the sigmoid 
notch, with an osteotomy extending to the posterior border of the ramus. 

4. Condylectomy, excision and removal of the head and neck of the 
mandibular condyle. 

5. Subcondylar osteotomy, a procedure in which the line of bony 
incision extends from the sigmoid notch to the posterior border of the 
‘amus at or above the subeondylar incisure. 

6. Horizontal osteotomy of the ramus, sectioning of the ramus in 
which the principal cut extends from the anterior border of the coronoid 
process to the subeondylar incisure on the posterior border of the ramus 
and usually passes superiorly to the inferior alveolar foramen. 

7. Vertical osteotomy of the mandibular ramus, sectioning of the 
ramus in which the cut extends from the sigmoid notch to the premas- 
seterie notch and passes laterally to the inferior alveolar foramen. 

8. Oblique osteotomy or ostectomy of the mandibular ramus, an 
operation that extends from the sigmoid notch to areas between the 
subeondylar incisure and the gonial angle of the mandible. 


PREOPERATIVE CONSIDERATIONS 


The area of deformity may be determined by inspection and palpation of 
the facial skeleton, examination of cephalometric roentgenograms, and radio- 
graphic studies of the lateral body and rami of the mandible. Frequently, the 
primary deformity will be found to be in an increased obliquity of the gonial 
angles of the mandible, which has caused a fairly normal mandibular body 
to be displaced anteriorly. Secondary deformities may be noted in the contours 
of the alveolar processes and in the positions of the teeth because of abnormal 
relations and pressures of the lips of the oral cavity, the tongue, and the oeclu- 


sion. 
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The oral surgeon should use the intraoral examination, supplemented by 
yentgenograms, study casts, and consultations with other dental specialists, 
» ascertain the following: 


1. Relations between the tuberosities of the maxillae and the an- 
terior borders of the rami with respect to the potential effect on the 
use of artifical dentures, if the latter are needed. 

2. Stability of the dentition with respect to points of fixation for 
immobilization appliances. 

3. The need for preoperative selective adjustment of the occlusion 
to give the best postoperative occlusal relations. 

4. Edentulous areas that may be utilized in a body of the mandible 
ostectomy technique if it is necessary that the anterior body of the 
mandible be tipped inferiorly or superiorly or if the mandibular body 
is elongated. 

5. Relations of the alveolar process to the body of the mandible 
to rule out an alveolar process deformity as compared to a deformity of 
the body or rami of the mandible. 


Preoperative cephalometric measurements may be made with enough ac- 
euracy from roentgenograms taken at a distance of 4 to 6 feet with the usual 
equipment found in dental offices and in the x-ray services of hospitals. In most of 
the present series, the films were exposed with the patient seated before the 
radiographie film holder that is commonly used for chest examinations. Meas- 
urements were made to ensure the passage of the central roentgen ray through 
the external auditory meatuses. The resultant films were not accurate enough 
for minute orthodontic measurements, but they were eminently satisfactory for 
establishing whether a true or an apparent or false mandibular prognathism 
existed, for demonstrating the area of deformity, and for helping the surgeon 
decide on the type of procedure that would be best for the individual patient. 

Apparent or false mandibular prognathism may be noted in eases in which 
there are underdeveloped or posteriorly positioned maxillae, protrusion of the 
mandibular alveolar processes, and elongation of only the symphyseal portion 
of the body of the mandible.* All these deformities may be corrected by ortho- 
dontie, prosthodontic, or oral surgical procedures. It should be emphasized, 
however, that the operations discussed in this article refer to correction of 
mandibular prognathism where there is an elongation of the body of the 
mandible or where an inereased obliquity of the mandibular gonial angles causes 
protrusion of the body of the mandible. 

A preoperative history and physical examination are basic requirements 
to rule out general systemic and skeletal disorders. They are a preanesthetic 
necessity and are part of the routine accompanying the hospital admission. 
Orthopedie surgeons, with their background knowledge of skeletal pathology 
and physiology, have provided empathetic and thorough consultations and 


examinations. 
Intraoral open and closed operations have been documented, and the lack 
of a eutaneous incision line has been cited as a major advantage. However, 
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by proper surgical management of soft tissues, adherence to closure by layers, 
gentleness, and delicate instrumentation, it is possible to produce very acceptable 
incision lines in the shadows of the mandible that usually are not discernible 
in a matter of months. 

The operating room time varies. It may be a few minutes for closed 
operations in which Gigli’s wire saw is used to cut through the rami or through 
the subecondylar necks. On the other hand, it may be four or more hours for 
certain open osteotomies of the mandibular rami and for the two-stage body ot 
the mandible ostectomies when the operating room times of both stages are con- 
sidered. Postoperative intermaxillary immobilization times vary from four to 
seven weeks in cases of vertical and oblique osteotomies of the mandibular rami 
to months for horizontal osteotomies of the mandibular rami. 

The surgeon should consider the amount of bony contact that will be present 
postoperatively, the direction of the muscular vectors that separate the bony 
cuts, the possibility of nerve damage, and the possibility of hemorrhage (par- 
ticularly from the inferior alveolar or internal maxillary arteries). Further- 
more, he should consider whether or not, in correcting the prognathism, he will 
ereate a second deformity or fail to give maximum benefit to the patient by 
allowing a basic indication for operation to go uncorrected. For example, if 
the prognathism were due to extreme obliquities of the mandibular gonial 
angles, then bilateral mandibular body ostectomies could create a facies with a 
shortened mandibular body but no improvement of the gonial angles and in- 
traorally there would be a small dental arch and no improvement of the 
tuberosity—ramus relations. 


OSTECTOMY IN THE BODY OF THE MANDIBLE 


Since Hullihen’s* description, in 1849, of a body of the mandible ostectomy 
to correct a mandibular deformity, many authors have written of variations of 
the basic principle of removing a predetermined section of the mandible.** 
The innovations proposed have ineluded Harsha’s’ and New and Erich’s® 
preservation of the neurovascular bundle, Dingman’s’® accurate two-stage pro- 
cedure, and Heubsch’s™ intraoral operation (Fig. 1). 

The ostectomy in the body of the mandible, particularly the two-stage 
open operation, gives a high degree of control over the placement of precision 
euts, provides protection to the inferior alveolar neurovascular structures, 
produces a broad bony surface of contact at the surgical site postoperatively, 
and minimizes surgical risks to the facial motor nerve. This type of 
procedure is particularly suitable for tipping the anterior mandibular dental 
arch superiorly or inferiorly through the use of converging or diverging bony 
euts when the body of the mandible is found to be elongated. This makes it 
possible to maintain the preoperative occlusal relations of the posterior teeth 
if there is ample space in the tuberosity-ramus relation, if the prognathism 
is not too great and the mandibular dental arch would be improved by a loss 
of bilateral sections of the mandible, and if the gonial angles of the mandible 
are not deformed by an excessive obliquity. The principal disadvantages of 
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Fig. 1.—Ostectomy of the body of the mandible. (U. S. Army photograph.) 


this proceedure are lack of improvement in the tuberosity-ramus relations, 
lack of improvement in the obliquity of the angles of the mandible, creation 
of a decreased mandibular dental arch, and reduction in the number of teeth. 

In this series eleven cases were treated by the two-stage body of the mandible 
osteectomy. Whenever possible, the intermaxillary traction was removed after 
six weeks of immobilization and a cast-metal splint was inserted to provide 
stability for an additional two to four weeks while the patient masticated a 
soft to normal diet. If the lingual splint could not be utilized, the mandible was 
immobilized against the maxillae for eight weeks. In bilateral cases it has taken 
one and one-half to three hours to complete both sides for each operation of the 


two-stage technique. 


OPERATIONS AT THE ANGLE OF THE MANDIBLE 


Operations at this site which have been proposed or performed to correct 
prognathism have ineluded one- and two-stage ostectomies with parallel bony 
cuts,” 7” ostectomy with bony cuts that converge toward the base of the 
mandible,’* eurved osteotomy,’ right-angle osteotomy,’ and splitting of the 
angle of the mandible.*® 

Broad bony surfaces of contact would result at the completion of operations 
performed in the angles of the mandible, and the arch of the body of the mandible 
would be retained postoperatively. The tuberosity-ramus relation would be 
improved by the ostectomy with the converging cuts and by the curved osteotomy, 
because the planned posterior rotation of the ramus would allow the body of 
the mandible to be set back. The obliquity of the angle of the mandible would 
be improved by the osteectomy with the converging cuts, by the curved osteotomy, 
by the right-angle osteotomy, and by the splitting of the mandibular angle. 

Analysis of the operations in the angle of the mandible indicates that in 
most eases the bony cuts must be made in planes that are favorable for sub- 
sequent superior displacement of the mandibular ramus by the major muscles 








! 


of mastication. In the sagittal plane splitting of the mandibular angle operation 
the vascular control of the inferior alveolar and mylohyoid arteries and veins 
could be difficult. 


SUBSIGMOID NOTCH OPERATION 


Smith and Robinson" described a unique procedure for correction of man- 
dibular prognathism, a subsigmoid notch ostectomy with a sliding condylotomy. 








Fig. 2.—Subsigmoid notch ostectomy with sliding condylotomy. (U. S. Army photograph. ) 


This procedure assured close bony adaptation, with the external pterygoid 
muscle assisting in the bony immobilization. However, the operation could not 
be used in eases of extreme prognathism, the angle of the mandible would not be 
surgically corrected, and a spur would be created on the posterior surface of the 
mandibular ramus (Fig. 2). 


CONDYLECTOMY 


Gonzalez Ulloa’® *° wrote of performing condylectomies to correct progna- 
thism. This approach, with its purposeful loss of a portion of the mandible, will 
not meet the requirements of a precise oral surgical operation to restore the 
efficiency of the masticatory organ when it is malformed by a developmental 
deformity of the mandibular body or ramus (Fig. 3). ‘‘The destructive nature 
of the bilateral condylectomy’’ was pointed out by Smith and Robinson” in a 
comprehensive review of the functions of the mandible following condylectomy. 


SUBCONDYLAR OSTEOTOMY 
Dufourmentel’s** description, in 1921, of the surgical correction of man- 
dibular prognathism by sectioning of the condylar neck was followed by Kos- 
tecka’s" ** report to the Eighth International Dental Congress in 1931 of a 
similar operation—a blind subeondylar osteotomy. Spilka** eredited Edward 
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Reiter of Cleveland, Ohio, with pioneering the operation in the United States, 
nd Verne and his colleagues** made a definitive report on the surgical procedure 


n which Gigli’s flexible wire saw is introduced around the subeondylar neck of 


he mandible and an osteotomy is performed (Fig. 4). The operation would 


| e quickly accomplished, the mandibular arch would be preserved, and the 


uberosity—-ramus relationship would be improved. In this blind procedure the 


surgeon would have to consider a possible laceration of the internal maxillary 








Fig. 3.—Condylectomy. (U. S. Army photograph.) 





Fig. 4.—Subcondylar osteotomy. (U. S. Army photograph.) 





artery or its branches, a possible injury to the auriculotemporal nerve” or the 
facial nerve, a possible lack of bony contact at the surgical sites, and the fact 
that there could be no surgical correction of an obliquity of the mandibular 


gonial angle. 
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In 1957 Moose** made a significant contribution to the treatment of mandib- 
ular prognathism when he devised an intraoral open subeondylar osteotomy in 
which bone burs on a long-shanked dental handpiece were used to make the 
bony cuts (Fig. 5). The osteotomies are performed in the same general plane 


A. 





Fig. 5.—A, Instrument positions for intraoral open subcondylar osteotomy. B, Postoperative 
roentgenogram of an intraoral open subcondylar osteotomy. (U. S. Army photographs. ) 


as in the Reiter technique. This approach has the advantage of being a direct 
vision operation in which the surgeon has some choice as to where to put the 
line of bony incision and some control over placement of the condylar necks 
when the mandible is set back. In the three bilateral cases in which Moose 
operated, assisted by the oral surgery staff of Letterman General Hospital, in 
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1958 and 1959, the operating room times varied from one to two and one-half 
hours; the longer periods were due to an equipment malfunction. There is an 
absolute need for a long-shanked dental handpiece and for a special soft-tissue 
retractor similar to the one Moose described in an earlier paper.*’ The period of 
immobilization is six weeks, and Moose prefers to use light guiding traction for 
several more weeks following mobilization of the oral cavity. The operating 
time is reasonable, the dental arch is preserved, the tuberosity—ramus relations 
are improved, the open operation permits protection of the internal maxillary 
and inferior alveolar arteries, and the bony parts are placed in controlled 
positions prior to closure of the field (Fig. 5, B). 


HORIZONTAL OSTEOTOMY OF THE RAMUS 


At the turn of the century surgeons were describing operations for correct- 
ing mandibular prognathism by horizontal sectioning (Fig. 6) of the mandibu- 
lar ramus.*® *° Sinee that time there have been technical variations and re- 
finements of technique; for example, in recognition of the tendency of the tempo- 
ralis and external pterygoid muscles to separate the line of bony incision, bone 
plates®® and transosseous wiring*’ to immobilize the superior fragment were 
deseribed. Moose’s** operation featured an intraoral approach and, to facilitate 
the bony incision, the use of a power saw; Sloan*' wrote of an intraoral approach 
and the use of a special hand saw. In a review of cases they had treated by 





Fig. 6.—Horizontal osteotomy of the mandibular ramus. (U. S. Army photograph.) 


several techniques, Waldron, Peterson, and Waldron’ included an open opera- 
tion; Lloyd*? wrote of an extraoral approach; and Skaloud** described a com- 
bined intraoral-extraoral operation in which Gigli’s flexible wire saw was used. 
Kazanjian** documented a beveled cut to inerease the bony contact, and Trauner 
and Obwegeser’® deseribed a procedure in which the ramus of the mandible is 
split in the sagittal plane along the general lines of a horizontal osteotomy to 


obtain a generous area of bony contact. 
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The advantages of the various techniques of the basic approach of a horizon- 
tal osteotomy of the mandibular ramus would be (1) avoidance of the inferior 
alveolar neurovascular structures with the open operations, (2) lack of an 
external incision with the intraoral or closed operations, and (3) short operating 
time. The advantages must be counterbalanced against the facts of a postopera- 
tive meager bony contact (except in cases of sagittal splitting of the ramus) and 
an effort by the musculature to deerease even this small amount of bony 
contact by tilting the condyloid—coronoid fragment (Fig. 7). In the blind 
procedures there would be a possibility of lacerating the inferior alveolar 





Fig. 7.—A, Preoperative roentgenogram. B, Postoperative roentgenogram demonstrating 
meager bony contact following a horizontal osteotomy of the mandibular ramus. (U. S. Army 
photographs. ) 
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neurovascular bundle or the internal maxillary artery. The horizontal oste- 
otomies do not correct the tuberosity-ramus relationship, and they do not 
effectively correct an obliquity at the gonial angles of the mandible. 


VERTICAL OSTEOTOMY OF THE MANDIBULAR RAMUS 


In 1954 Caldwell and Letterman*® described a vertical osteotomy of the 
ramus (Fig. 8). In this operation the bone incision extends from the sigmoid 
noteh inferiorly, passing over the lateral aspect of the inferior alveolar foramen 
and terminating at or near the premasseteric incisure, anterior to the gonial angle. 
The anterior portion of the ramus is decorticated to receive the posterior por- 
tion when the mandible is set back into its predetermined position, and this pro- 
vides the broadest bony contact of all the procedures; the amount of early re- 
parative tissue is so great that immobilization of the mandible is required for 





Fig. 8.—Vertical osteotomy of the mandibular ramus. (U. S. Army photograph.) 


only three to five weeks. Caldwell mentioned that the coronoid process could 
be detached from the ramus of the mandible; this would accommodate the ad- 
vaneement of the posterior fragment on the lateral surface of the ramus and 
facilitate the posterior placement of the mandible. This technique requires a 
major expenditure of operating room time; in my three bilateral cases the opera- 
tions have taken four and one-half to six and one-half hours. However, this 
unique and original operation does manage extreme mandibular prognathisms 
well, and it does give the shortest period of postoperative immobilization. 


OBLIQUE OSTEOTOMY OF THE MANDIBULAR RAMUS 


To differentiate from subeondylar operations and horizontal and vertical 
osteotomies of the ramus, the term oblique osteotomy of the mandibular ramus 
seems appropriate for the procedure in which the bony cut extends from the 
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mandibular sigmoid notch to an area between the subecondylar incisure and the 
gonial angle (Fig. 9). Thoma,** Hinds,**7 and Robinson,** in their independent 
and original development of this procedure, used, respectively, the terms oblique 
osteotomy, subcondylar osteotomy, and vertical subcondylotomy. In the twenty- 
three cases of this series in which this technique was used in my clinies, it has 
proved to be the most adaptable method, giving excellent results with both minor 


and extreme cases of prognathism. 


Fig. 9.—Oblique osteotomy of the mandibular ramus. (U. S. Army photograph.) 


In bilateral oblique osteotomies of the mandibular rami the operating time 
‘anges from one to three hours, with a five- to six-week period of postoperative 
immobilization of the mandible against the maxilla. Throughout the procedure 
there is excellent visualization with positive vascular control. The direction of 
the cut creates an angle for the gonial area of the mandible. If the mandibular 
prognathism is so great that the coronoid process will interfere with the setting 
back of the mandible, then the coronoid process may be detached as described by 
Caldwell for the vertical osteotomy of the ramus technique.*® Transosseous 
wiring usually is not necessary, since the proximal segment of the ramus is held 
firmly against the lateral face of the anterior portion of the ramus by the pull 
of the external pterygoid muscle, by the limitations of the surgical space created 
during the procedure, and by a firm adaptation of the masseter muscle during 
the closure of the field. In the rare case in which transosseous stabilization is 
necessary, I favor the use of 00 or 000 gut sutures, with care being taken that 
the condylar head is not forced laterally out of the glenoid fossa. Decortication 
and drilling of bur holes to inerease the available reparative tissues have no 
practical advantage since there are adequate open intramedullary spaces fol- 
lowing the osteotomy, and clinical union has been found in all eases five to six 
weeks postoperatively. Soft-tissue manipulation is conservative, so there is 
minimal inflammatory response as compared to other procedures, and the short 
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(2.5 em. to 3.5 em.) cutaneous incision is in an inconspicuous area and quite 
aeceptable to the patient. The entire body of the mandible is preserved and 
the tuberosity—ramus relations are improved. 


OBLIQUE OSTECTOMY OF THE MANDIBULAR RAMUS 


Thoma* has described an osteectomy in the same general area as the oblique 
osteotomy. He uses this procedure, which prevents angulation of the condyle 
fragment, in cases of asymmetry when only a minimum correction is needed 
on one side.*® 
DISCUSSION OF OPERATIVE TECHNIQUES AND RESULTS 


An electrical nerve stimulator may be used during dissections to assist in 
isolating branches of the facial nerve. The practice of using a local anesthetic 
with a vasoconstrictor, thus preventing responses of the facial nerve to stimuli, 
has been discarded in favor of injecting 2 to 3 ¢.c. of 1:100,000 epinephrine in 
saline solution into the soft tissues for vasoconstriction prior to operations 
in the area of the mandibular angle near mandibular and cervical branches of 
the facial nerve. In this series there has been no loss or impairment of the 
motor innervation of the facial tissues. 

Several of the ostectomies in the body of the mandible have caused a transi- 
tory loss of normal sensory innervation to the lower lip (although in no instance 
was the inferior alveolar neurovascular bundle severed or unduly traumatized), 
but there were no permanent paresthesias or anesthesias. In one of the cases 
in which a vertical osteotomy of the mandibular ramus was performed the 
patient had unilateral anesthesia to the lower lip for two months; in this case 
there had been considerable manipulation of the nerve in controlling a hemor- 
rhage from the inferior alveolar artery. None of the intraoral open subeondylar 
osteotomies or oblique osteotomies in the ramus have been followed by any 
perceptible impairment of the inferior alveolar, facial, or auriculotemporal 
nerves. 

The eutting operations on bone were performed with No. 8 round, No. 599 
fissure, and No. 702 tapered fissure burs in electrically driven straight hand- 
pieces. This type of sectioning of the bone must be accompanied by copious 
irrigations with saline solution. 

In this series, intraoral fracture appliances, splints, labial arch bars, and 
continuous loop wiring have been used for the mandibular fixation. In cases 
in which the appliance might have exerted forces on teeth that were not sup- 
ported in occlusion, a thin acrylic occlusal splint has been fabricated to support 
the dentition. In edentulous patients, splints or modified artificial dentures 
were used, stabilized by circumferential wiring around the mandible, around 
the anterior buttresses of the zygomatie arches, and through drill holes in the 


anterior nasal spine. 

Valid conelusions concerning long-term results cannot be drawn from this 
series, beeause in the relatively short period of seventy-two months these forty 
operations were performed at three geographically widely separated assignments ; 
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likewise, the patients, all career Army or Air Force personnel, were subject 
to transfers in their tours of duty in the military establishments of the United 
States. In the follow-up observations that were possible, however, it appeared 
that in a matter of a few weeks the bony surgical sites were undergoing a 
significant remodeling indicative of ready adaptation to new and normal 
muscular stresses, especially following the oblique osteotomies of the mandibular 
rami. In every instance the tongue returned to the confines of the oral cavity 
as altered by the body of the mandible ostectomy and to the normal oral cavity 
following ramus and subcondylar operations, and it was not necessary to re- 
sort to glossoplasty. Within the short postoperative observation period that 
was available, no temporomandibular articulation disabilities have been observed. 
A definitive study of speech changes would be interesting. The use of pre- 
and postoperative tape recordings as a part of the patients’ case histories has 
been initiated; no conclusions have been drawn, however, since so far this 
phase of the study has included only six eases. 


CASE REPORTS 


To illustrate more clearly the versatility of the oblique osteotomy of the 
mandibular ramus, three case reports are included (Figs. 10, 11, and 12). 

CASE 1 (TRAUMATIC OCCLUSION CAUSING PERIODONTOCLASIA).—A 24-year-old woman 
was referred by a periodontist for correction of intermaxillary relations because traumatic 
occlusion was causing periodontoclasia (Fig. 10, 4). It was determined that the patient had 
a unilateral mandibular prognathism on the right (Fig. 10, B), and, following preoperative 
studies, it was decided that an oblique osteotomy of the right ramus should be performed. 
To permit rotation of the mandible to the affected side without disturbing the left temporo- 
mandibular articulation, an osteotomy of the body of the left mandible was planned. Pre- 
operative selective adjustment of the occlusion was performed, and the periodontist placed 
the study casts in the optimum relations (Fig. 10, C). This relation was the basis upon 
which the operations were performed. 

With the patient under nasoendotracheal general anesthesia, the osteotomy of the 
left body of the mandible was performed through a 2.5 cm. skin incision 1.5 em. below and 
parallel to the body of the mandible. The bony cut was made with a No. 8 round bur 
operating under a continuous lavage of saline solution and suction. 

On the right side 2 ¢.c. of 1:50,000 epinephrine was injected into the subcutaneous 
and muscular tissues to provide hemostasis, A curved incision, 3 cm. in length, was made 
1.5 em. posterior to and below the gonial angle of the mandible. The nerve stimulator 
preceded the sharp and blunt dissection, and a twig of the facial nerve to the lower lip 
was identified in the parotideo-masseteric fascia; this was protected throughout the remaining 
operation. The masseter muscle was reflected from the posterior half of the mandibular 
ramus, and the following landmarks were identified by palpation and by inspection: the 
bulge overlying the inferior alveolar foramen, the mandibular sigmoid notch, and the base 
of the condyloid process. Since preoperative studies with cephalometric radiographs had 
indicated that there would be no interference by the coronoid process and temporalis muscle, 
these structures were not exposed. The internal pterygoid muscle was reflected from its 
attachments on the posterior portion of the medial side of the mandible by means of a 
submucous elevator; a brisk hemorrhage of venous blood from the soft tissues medial to 
the mandible was controlled with oxidized cellulose. 

A methylene blue line was traced on the lateral surface of the ramus, extending from 
the mandibular sigmoid notch, posterior to the inferior alveolar foramen, and terminating at 
the gonial angle of the mandible. A No. 8 round bur was used to make a series of holes 
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Fig. 10.—A, Preoperative malocclusion due to unilateral mandibular prognathism. 
B, Preoperative facial asymmetry. 

C, Study casts mounted in pre- and postoperative positions. 

D, Roentgenograms taken twenty-four hours after operation. 


E, Incision line twenty-four hours following an oblique osteotomy in the right mandibular 
ramus, 


F, Oral cavity three months postoperatively. 
G, Facies three months postoperatively. 
(U. S. Army photographs. ) 











18 


ALLING O.S., O.M. & O.P. 
1961 





through the cortical bone on the lower two-thirds of the methylene blue line. The holes 
were then connected with a No. 559 bur, cutting down through the medial cortical plate; 
the soft tissues medial to the mandible were protected by a ribbon retractor. The burs were 
operated under a continuous wash of normal saline solution and suction. The superior 
third of the bony cut, in the area below the sigmoid notch where there is only a single sheet 
of cortical bone without a medullary center, was made with a nasal saw to complete the 
division of the mandible. The mandible was started in its posterior direction and the 
proximal or cranial portion of the ramus was placed lateral to the anterior portion of the 
ramus. 

The operative sites were covered with saline-moistened gauzes and sterile drapes to 
protect them from the oral cavity. The oral cavity was entered, and a labial splint was wired 
to the maxillary dentition; a cast-metal secrew-lock splint was placed on the mandibular 
dentition, spanning the osteotomy area on the left and providing points for intermaxillary 
fixation. The mandible was placed and immobilized into its corrected position against the 
maxillae by means of elastic traction and intermaxillary wire fixation. 

After changing gowns and gloves, we returned to the sterile field and, on the right, 
drilled a hole and placed a wire circumferentially around the proximal portion of the 
mandible which was lateral to the anterior portion; I now believe that this transosseous 
stabilization was unnecessary at the site of the oblique osteotomy of the ramus. A _ trans- 
osseous wire was placed in the left body of the mandible at the surgical site (Fig. 10, D). 

The subcutaneous structures were closed with 0000 chronie gut sutures, with special 
care taken to approximate the platysma muscle accurately and firmly. The cutaneous 
surfaces were closed with 000000 monofilament nylon horizontal mattress sutures (Fig. 10, E). 
A bulky pressure dressing was placed. 

The mandible was mobilized six weeks after the operation. The patient was seen 
eight weeks, 3 months, and six months postoperatively; there was no deviation of the 
mandible from its predetermined position, no interference with either sensory or motor 
innervation to the inferior lip, and no interference with the excursions of the mandible 
(Fig. 10, F). There was excellent improvement in the facies as well as in the occlusion 
(Fig. 10, G). 

CASE 2 (PROGNATHISM REQUIRING CORRECTION FOR THE CONSTRUCTION OF A_ PROS- 
THESIS ).—A 22-year-old man with posterior mandibular edentia, complete maxillary edentia, 
and prognathism was referred by a prosthodontist. The patient was unable to retain con- 
ventional maxillary dentures because of a mandibular prognathism and a lack of space in 
the tuberosity-ramus regions (Fig. 11, A, and B). The referring prosthodontist mounted 
study casts on an articulator in the desired postoperative relations and constructed mandib- 
ular and maxillary splints that locked into one another in the corrected position (Fig. 11, C). 
On the day preceding the operation for correction of the prognathism, the mandibular splint 
was attached to the remaining mandibular teeth, and the maxillary splint was suspended from 
circumferential wires around the anterior buttresses of the zygomatic arches (Fig. 11, D). 

Oblique osteotomies of the mandibular rami were performed, and transosseous wiring 
was not used. The patient made an uneventful recovery from the anesthesia and the surgical 
procedure, and the mandible was mobilized five weeks postoperatively; the splints were 
detached from their fixations to the zygomas and dentition. The patient continued to wear 
the splints while the prosthodontist was constructing the new artificial dentures, which were 














Fig. 11.—A, Preoperative oral cavity with artificial dentures. There is 8 mm. of denture 
material between the base of the artificial teeth and the anterior margin of the maxillary 
mucosa, and the anterior teeth are angled anteriorly to meet the incisal edges of the natural 
mandibular teeth. 

B, Preoperative facial profile. The patient is wearing his artificial denture. 

C, Study casts mounted in pre- and postoperative positions. The surgical splints are being 
prepared on the postoperative study casts. 

D, Oral cavity with splints three weeks after operation. 

E, Oral cavity ten weeks after operation, with artificial dentures. 

F, Profile ten weeks after operation. 

(U. S. Army photographs. ) 
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Fig. 11.—(For legend, see opposite page.) 
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12.—A, ~ eoperative profile views. Roentgenograms before and two weeks after opera- 
tion. , Profile views five soar. pF operation. (U. S. Army photographs.) 





Fig. 
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inserted seven weeks postoperatively (Fig. 11, Z). The patient was seen ten weeks post- 
operatively and was free of complaints; radiographs showed recontouring of the mandibular 
rami, and the patient was able to masticate a normal diet without difficulty. His facial 


appearance was greatly improved (Fig. 11, F). 


CASE 3 (PROGNATHISM REQUIRING CORRECTION BECAUSE OF SPEECH AND MASTICATORY 
DIFFICULTIES ).—A 23-year-old man was referred by his unit’s dental service because of a 
pronounced mandibular prognathism that so deformed the oral cavity that the patient was 
not able to enunciate correctly, as required by his duties as an instructor, or to eat in a 
conventional manner foods that required an incising action. Examinations of the patient, 
radiographs, and study casts led to a diagnosis of mandibular prognathism due to an in- 
creased obliquity of the mandibular gonial angles (Fig. 12, A). Further presurgical studies 
demonstrated that the operation of choice would be bilateral oblique osteotomies of the 
mandibular rami and that the coronoid processes would not need to be detached to permit 
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posterior positioning of the anterior mandible. 

Occlusal adjustments were made as determined by a study of plaster casts of the 
planned postoperative occlusion. The surgical procedure proceeded in a normal manner; 
the mandible was immobilized against the maxillae in its corrected position through the use 
of elastic traction attached to Stout’s continuous loop wiring (Fig. 12, B). The patient 
made a rapid and uneventful recovery from the anesthesia and the surgical procedure. The 
mandible was mobilized five weeks postoperatively, and the patient returned to full duty 

Fig. 12, ©). One year postoperatively the patient reported that he had been promoted to 
a duty which required the ability to associate with civilian groups in a public relations position. 


SUMMARY 


From the large variety of operations that have been evolved for the corree- 
tion of mandibular prognathism, three basic approaches appear to have unusual 
merit at the present stage of our developing knowledge: 

1. The body of the mandible ostectomy for correction of elongations 
or abnormal eurvatures of the mandibular bedy. 

2. The open, intraoral subecondylar osteotomy for correction of mini- 
mal to moderate prognathisms through a direct vision procedure. 

3. The oblique osteotomy of the mandibular ramus, with its many 
possible applications, for correction of minimal to severe prognathisms. 
This operation will create a new gonial angle to the mandible; it may be 
performed in a reasonable length of time and is followed by a reasonable 
period of postoperative immobilization; and it corrects the intraoral 





tuberosity—ramus relation. 


REFERENCES 

1. Kostecka, F. A.: A Contribution to the Surgical Correction of Open-Bite, Int. J. 
Orthodontia 28: 1082, 1934. 

2. Pascoe, J. J., Hayward, J. R., and Costich, E. R.: Mandibular Prognathism: Its 
Etiology and a Classification, J. Oral Surg., Anesth. & Hosp. D. Serv. 18: 21, 1960. 

3. Hullihen, 8. P.: Case of Elongation of Lower Jaw, Am. J. D. Se. 9: 157, 1849. 

4, Blair, V. P.: Operations on Jawbone and Face, Surg. Gynec. & Obst. 4: 67, 1907. 

5. Harsha, William: Bilateral Resection of the Jaw for Prognathism: Report of a Case, 


Surg. Gynee. & Obst. 15: 51, 1912. 
6. Kazanjian, V. H.: 

18: 1224, 1932. 
7. Waldron, C. W., Peterson, C. G., and Waldron, C. A.: 

ular Prognathism, J. Oral Surg. 4: 61, 1946, 


Surgical Correction of Mandibular Prognathism, Int. J. Orthodontia 


Surgical Management of Mandib- 








_ 
= 
= 


15. 


29. 


30. 





. Thoma, K. H.: Personal communication, 1960, 


ALLING O.S., O.M. & O.P, 
1961 


. Jacobs, B. J., Rafel, 8S. S., and Weiss, Benjamin: Correction of Asymmetric Prog- 


nathism by Unilateral Ostectomy, J. Oral Surg. 11: 42, 1953. 


. New, G. V., and Erich, J. B.: Surgical Correction of Mandibular Prognathism, Am. 


J. Surg. 53: 2, 1941. 


. Dingman, R. O.: Surgical Correction of Mandibular Prognathism, an Improved Method, 


Am. J. Orthodontics & Oral Surg. 30: 683, 1944. 


. Huebsch, R. F.: Correction of Mandibular Prognathism by Intraoral. Ostectomy, J. 


Oral Surg. 12: 214, 1954. 


2. Anderson, C. F., Wash, A. M., and Smith, LeRoy: Correction of Prognathism, J. Ora] 


Surg. 11: 118, 1953. 
Pankow, C. W.: Ostectomy Through Gonial Angle of the Mandible for Correction of 
Prognathism: Preliminary Report, J. Oral Surg. 16: 314, 1958. 


. Cryer, M. H.: Studies of Anterior and Posterior Occlusion, Dental Cosmos 55: 683, 1913. 


Trauner, Richard, and Obwegeser, Hugo: The Surgical Correction of Mandibular 
Prognathism and Retrognathism With Consideration of Genioplasty, ORAL Sure., 
ORAL MEpb. & ORAL PATH. 10: 677, 1957. 


. Pont, G. D.: Retromolar Osteotomy for the Correction of Prognathism, J. Oral Surg., 


Anesth. & Hosp. D. Serv. 19: 42, 1961. 

Smith, A. E., and Robinson, Marsh: Surgical Correction of Mandibular Prognathism 
by Sub-sigmoid Notch Ostectomy With Sliding Condylotomy: A New Technic, 
J. Am. Dent. A. 49: 46, 1954. 


. Gonzalez Ulloa, Mario: Temporomandibular Arthroplasty in the Treatment of Prog- 


nathism, Plast. & Reconstruct. Surg. 8: 136, 1951. 


. Gonzalez Ulloa, Mario: sate Results in the Treatment of Prognathism by Double 


Condylectomy, Plast. & Reconstruct. Surg. 18: 50, 1956. 

Smith, A. E., and Robinson, Marsh: Mandibular Function After Condylectomy, J. Am. 
Dent. A. 46: 304, 1953. 

Dufourmentel, L.: Traitement chirurgical du prognathisme, Presse méd. 29: 234, 1921. 
(Cited in Thoma, K. H.: Rev. de stomatol. 60: 491, 1959.) 


. Kostecka F.: Die chirurgische Therapie der Progenie, Zahnarzte Rundschau 40: 780, 


1931. (Cited in Thoma, K. H.: Rev. de stomatol., p. 491, 1959.) 

Spilka, C. J.: Surgical Correction of Mandibular Prognathism, ORAL SurG., ORAL MEp. 
& ORAL PATH. 9: 1255, 1956. 

Verne, Daniel, Polacheck, Richard, and Shipiro, D. N.: Osteotomy of Condylar Neck 
for Correction of Prognathism: Study of 52 Cases, J. Oral Surg. 15: 183, 1957. 


. Kaplan, Herman, and Spring, P. N.: Gustatory Hyperhidrosis Associated With Sub- 


condylar Osteotomy, J. Oral Surg., Anesth. & Hosp. D. Serv. 18: 50, 1950. 


Moose, 8. M.: Personal communications, 1957 through 1960. 


- Moose, 8S. M.: Correction of Abnormal Mandibular Protrusion by Intraoral Operation, 


J. Oral Surg. 3: 304, 1945. 


28. Blair, V. P.: Instances of Operative Correction of Malrelation of the Jaws, Int. J. 


Orthodontia 1: 395, 1915. 
Brophy, T. W.: Oral Surgery, Philadelphia, 1915, P. Blakiston’s Son & Co., p. 1049. 
Dingman, R. O.: Ostectomy for the Correction of Mandibular Malrelation of Develop- 
mental Origin, J. Oral Surg. 2: 239, 1944. 


. Sloan, A. C.: Intraoral Ostectomy of Ascending Rami for Correction of Prognathism, 


Texas Dent. J. 69: 375, 1951. 


. Lloyd, R. 8.: Ostectomy for Correction of Mandibular Protrusion, Am. J. Orthodontics 


& Oral Surg. 32: 445, 1946. 


. Skaloud, Francis: New Surgical Method for Correction of Prognathism of the Mandible, 


ORAL SurG., ORAL MeEp. & ORAL PATH. 4: 689, 1951. 


. Kazanjian, V. H.: The Surgical Treatment of Prognathism: An Analysis of 65 Cases, 


Am. J. Surg. 87: 691, 1954. 


5. Caldwell, J. B., and Letterman, G. S.: Vertical Osteotomy in Mandibular Rami for 


Correction of Prognathism, J. Oral Surg. 12: 185, 1954. 


. Thoma, K. H.: Oral Surgery, ed. 3, St. Louis, 1958, The C. V. Mosby Company, pp. 


1407-1408. 


. Hinds, E. C.: Correction of Prognathism by Subcondylar Osteotomy, J. Oral Surg. 16: 


209, 1958. 


. Robinson, Marsh: Prognathism Corrected by Open Vertical Subcondylotomy, J. Oral 


Surg. 16: 215, 1958. 

















OBLIQUE OSTEOTOMY OF THE MANDIBULAR RAMUS 


Special Techniques for Correction of Various Types of 
Facial Deformity and Malocclusion 


Kurt H. Thoma, D.M.D., Dr. med. dent. h.c., F.D.S.R.C.S. (Eng.), Hon. 
F.D.S.R.CS. (Edin.), F.AC.D., Boston (Brookline), Mass. 


Oral Surgery Section, Department of Stomatology, Boston University School of Medicine 


HERE are many facial deformities and malocelusions which may be treated 

by means of an oblique osteotomy in the mandibular rami with slight 
variations in the technique of the operation. It is important, however, to 
establish an accurate diagnosis and to plan the treatment correctly. 

The general health of the patient is of importance. He should be a good 
risk for anesthesia as well as for the prolonged operating time required for 
these procedures. A careful preoperative medical survey should be made, 
and any necessary corrective measures should be instituted preoperatively. 
Bone diseases which might interfere with healing are contraindications for the 
operation. 

A comprehensive roentgenographie examination should be made. Cephalo- 
metrie roentgenograms are useful for differentiating between maxillary and 
mandibular abnormalities. Lateral jaw exposures show the shape and structure 
of the bone, the size and location of the mandibular canal, and the location of 
the mandibular and mental foramina. The roentzenogram of the ascending 
ramus should be free of superimposed structures, so that the site and direction 
of the osteotomy ean be easily determined. Attention should be given to the 
angle of the jaw and, if obtuse, to whether it can be improved. The inter- 
alveolar space between the tuberosity and the alveolar crest of the mandible 
should be noted. Dental films are needed to diagnose the presence of un- 
erupted teeth, to find hidden dental caries, and to reveal apical or periodontal 
infections which might cause complications during the period of intermaxillary 
fixation. 

Plaster models of the teeth are important if one is to determine how the 
occlusion ean best be improved. There may be indications that spot grinding 
of some of the teeth will help to better the occlusal relationship. Oceasion- 
ally the extraction of a displaced interfering tooth, such as an elongated 
maxillary third molar, is required. In some cases postoperative orthodontic 
procedures or the insertion of prostheses will add the final touch and make for 


a good functional and esthetic result. 
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DIAGNOSIS 


The modifications of the technique to be described require that a correct 
diagnosis be established. The treatment of five deformities will be included 
in this discussion. 


True Prognathism.—This is the most common type of deformity encountered 
and is associated with mesioclusion (Class IIT), including horizontal overbite 
(Fig. 1) or reversed vertical overbite (Fig. 2). Typical prognathism is pro- 
duced by increased activity in the condylar growth center, as caused by hyper- 
pituitarism, in the case of acromegaly. Sometimes open-bite may complicate the 
condition. The angle of the jaw is obtuse, as a rule, generally in proportion to 
the horizontal overbite. Because of this, the ascending ramus may be close to the 
maxillary tuberosity, and the last maxillary molar may irritate the mucosa of 
the mandible 


Fig. 1. Fig. 2, 
Fig. 1.—Mandibular prognathism with horizontal overbite. 
Fig. 2.—Mandibular prognathism with reversed vertical overbite. 





False Prognathism.—tIn false prognathism the maxilla is underdeveloped 
and retrusive. Therefore, the entire middle face is pinched in and set back so 
that a saucer-shaped face results (Fig. 20). The maxillary retrusion produces 
a decreased space between the tuberosity and ascending ramus (Fig. 9), 
as well as a reversed incisor overbite and mesioclusion (Class III). In some 
cases the upper arch is so small that it is completely contained in the lower 
one, producing telescoping (Fig. 22). The mandible may be of normal size or 
somewhat prognathic, but the inequality is due principally to the abnormal 
maxilla. Typical diseases associated with maxillary retrusion are oxycephaly 
or steeple head, achondroplasia, and eleidocranial dysostosis—all diseases 
that affect the closure of sutures of the head or the development and ossifica- 
tion of the cartilaginous skelton. 

Apertognathia.—Open-bite is caused by a number of factors. It may be 
associated with prognathism or facial asymmetry, and often it is related to 
periodontal disturbances. Three types may be distinguished: the slanting 
open-bite, the angulated anterior open-bite, and the lateral open-bite. 
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In the slanting open-bite, only the last molars occlude and all the other 
teeth fail to come in contact. This may be due to underdevelopment of the 
iscending ramus in a vertical direction, such as oceurs if the activity in the 
condylar growth centers is diminished or completely arrested because of 
vitamin deficiencies, * * arthritis, trauma, and ankylosis. In most instances 
poor reduction or inadequate fixation of condylar fractures, especially 
fracture dislocations, may result in the ramus being pulled up. The fulerum 
then is at the last molar on each side, and the entire occlusion will be open. 
Operative procedures in the neck of the condyle or in the ascending ramus 
may produce similar results if not properly impacted or if fixation or im- 
mobilization is inadequate for normal healing’® (Fig. 6). It should be remem- 
bered that telescoping of horizontal osteotomies in the ramus may result 
postoperatively, even after proper time has been allowed for healing, if the 
callus is inadequate or if the contact between the fragments is poor. Another 





Fig. 4. 


Fig. 3.—Slanting open-bite due to malunion of fracture of maxilla. 
Fig. 4.—Angulated open-bite in case of rickets with hypoplastic enamel. 





cause of slanting open-bite is seen in horizontal fractures of the maxilla that 
are improperly reduced because of musele pull in a backward and downward 
direction (Fig. 3). 

The angulated anterior open-bite affects only the anterior part of the 
occlusion. The molars and perhaps the second premolars are in contact, the 
open-bite occurring principally in the region of the canines and incisors. 
This condition may be due to underdevelopment of the premaxillary part 
of the upper jaw, as oceurs in rickets (Fig. 4), or to angulation of the mandible 
in the premolar region (Fig. 26). This kind of open-bite may also be caused 
by finger- and wrist-sucking or tongue-twisting. In other instances it may be 
of traumatie origin; that is, it may be due to a bilateral fracture of the 
mandible, that has been improperly reduced or a poor result following an 
osteotomy performed within the dental arch (Fig. 6, A and B). Delayed union 
beeause of poor or inadequate fixation may be the cause in both instances, or 
there may be a systemic factor which prevents or delays ossification. 


Lateral open-bite, although rare, should be mentioned. This may or may 
not be associated with mandibular protrusion and reversed vertical overbite 
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(Fig. 5). The cause, as a rule, is a tongue habit which depresses the premolar 
region, producing infra-occlusion. This type of open-bite requires local 
operative procedures. The osteotomy, or ostectomy in cases of protrusion, 
is carried out in the first molar area; the cut ends of the anterior part of the 
mandible are allowed to tilt upward to bring the premolars into occlusion. 

















Lateral open-bite associated with prognathism and reversed vertical overbite due to 


Fig. 5. 
tongue habit. 









B. 


Fig. 6.—Open-bite in case in which a bilateral horizontal osteotomy was performed in the 
ascending rami (A). The result was bilateral pseudoarthrosis in the operative site (B). 
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Retrognathia.—Retrusion of the mandible may be due merely to distoclu- 
on (Class II), or it may occur as an extreme deficiency in the size of the 
andible due to underdevelopment of the Jaw—micrognathia. The latter 
‘curs in agenesis of the condyles’ (Fig. 7), resorption of dislocated condyles 
ie to fractures in early life, or bilateral ankylosis, as seen sometimes in 








Fig. 7 Mandibular retrognathia due to congenital bilateral agenesis of heads of condyles. 
(From Thoma, K. H.: ORAL SurG., ORAL Mep. & ORAL PaTH. 2: 65, 1949.) 


Marie-Striimpell’s disease.'* Another cause of retrognathia is malunion of 
bilateral fractures of the ramus or body of the mandible (Fig. 18). 

In these cases the retrognathia is symmetrical if both sides are equally 
affected. The disfigurement often is great, marked by severe malocclusion and 
a receding chin. The resulting weakness of the face often produces distressing 
psychologic disturbances. 

In many instances, however, these conditions affect only one side of the 
face and thus result in asymmetry. 


Asymmetry and Unilateral Cross-Bite—These conditions may be due to 
renatal molding or distortions during parturition. More commonly however, 
they are the result of unilateral disturbance of the condylar growth center by 
trauma or infection. Birth trauma due to forceps delivery in cases of head 
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presentation may cause unilateral ankylosis (Fig. 8), a condition which has 
been reported repeatedly.” ?° Other causes include septie arthritis, rheumatoid 
arthritis, osteomyelitis, and fracture of the condyle during childhood. 

The facial disharmony affects mostly the front view; the median plane 
of the nose and eyes may not be in line with that of the mandible (Fig. 34). 
The occlusion of the teeth shows a corresponding deviation, such as unilatera! 
distoclusion or mesioclusion with open-bite on one side only (Fig. 36). 


Fig. 8.—Asymmetry due to underdevelopment of left side of mandible in case of unilateral 
ankylosis caused by birth trauma. 



























OPERATIVE PROCEDURES 


The advantages and disadvantages of the many operative procedures 
developed for the correction of jaw deformities have been discussed in the 
recent literature and in Colonel Alling’s article in this supplement. In some 
eases, such as those involving prognathism, several methods may be used and 
it is perhaps true that the choice frequently lies with the surgeon, who may 
do better with one method than with another. In this article, however, only 
the oblique osteotomy in the ascending ramus and its modification for de- 
formities of various types will be discussed. 


Oblique Osteotomy 

1. Oblique osteotomy is applicable in cases of mandibular prognathism, 
false prognathism, retrognathia, and asymmetry, as well as in some cases 
of open-bite. 

2. When the entire mandibular segment is moved posteriorly, the gonial 
angle of the jaw is improved because it is moved back, and down in eases of 
open-bite correction (Fig. 9, right). 

3. This operation produces a much more efficient occlusion than is ob- 
tained when a segment of the tooth-bearing part of the mandible is removed. 
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Left: Correction by oblique osteotomy in ramus (A) and by 
Right: Prognathism corrected by oblique osteotomy in 
space between tuberosity and mandible is 


aaaae Qe eg (B). 
onl uaa in excellent molar occlusion. The 
in the oblique osteotomy the entire arch is moved without the loss of a 
aluable tooth in the region where the operation is performed. If no third 
nolar is present or developing, extraction of the first molar leaves the patient 
with only one pair of occluding molars (Fig. 10). However, if the operation 
is performed in the ramus two molars are left in occlusal relationship (Fig. 
9, right), and generally there is improvement in a lateral direction if cross-bite 
is present, as is often the case in false prognathism. J 

4. Numbness of the lip, which may be temporary or permanent, can 
be avoided since the inferior alveolar nerve and artery are not divided or 
accidentally pinched between the fragments. Temporary numbness follows 
most of the ostectomy operations performed in the horizontal ramus. 

5. Complete asepsis is possible, since the oblique osteotomy is performed 
through an incision around and below the angle of the jaw. If properly placed, 
the incision leaves a very inconspicuous scar. 














Fig. 10.—Correction by means of ostectomy in horizontal ramus leaves deficient molar occlu- 
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6. The operation requires a great deal less time than either the oral 
ostectomy or the vertical osteotomy in the ascending ramus. Since it is per- 
formed in an area that is free of blood vessels and nerves and _ posterior 
to the mandibular canal, the neurovascular bundle does not have to be 
demonstrated by decortication of the bone, which is quite a time-consuming 
procedure. 

7. The method of immobilization of the mandible can be greatly sim- 
plified. Ordinary arch wire bars with lugs are used instead of complicated 
orthodontic appliances in dentulous patients. The horizontal fixation needed 
in bilateral ostectomies in the body of the mandible, which are known fo: 
their slow healing and their tendency to develop fibrous union, is eliminated. 
In edentulous patients the use of dentures or Gunning’s splints with cireum 
ferential wiring gives adequate fixation. (See Colonel Alling’s case report. 

8. The immobilization time is shorter than with operations in the hori- 
zontal ramus. If the fragments are wired as recommended, there is no danger 
of telescoping or displacement, with resultant open-bite. In most cases inter- 
maxillary fixation ean be dispensed with in six to eight weeks. 

9. Muscle attachments, except for the masseter muscle, are not inter- 
fered with. I have not seen a case which required detachment of the temporal 
muscle or sectioning of the coronoid process, although such cases have been 
reported, Since the muscles of the tongue and floor of the mouth are not 
involved, no edema results to make swallowing difficult. In cases of extreme 
prognathism, however, reduction in the size of the tongue by a V-shaped 
excision is occasionally required. 

10. The method allows the entire mandibular fragment to be shifted 
in any direction. The entire dental arch is thus made mobile. In false prog- 
nathism the eross-bite in the molar region can be eliminated. Because of the 
slanting of the jaws, moving the tooth-bearing segment back brings a narrower 
segment of the mandible under the maxilla (Figs. 22 and 24). 

In asymmetrical cross-bite or unilateral open-bite (Fig. 36), correction 
is possible by slight rotation of the mandibular section, which is set back on 
one side and rotated or set forward on the other. Generally this will also 
eliminate, or at least greatly improve, facial asymmetry (Figs. 34 and 35). 

11. Improvement of the facial appearance in many eases results in a 
decided change in the upper lip, which often is short and everted. It will 
fall into a better position, occluding normally with the lower one (Figs. 
20 and 21). 
Technique.—I first became interested in the possibility of treating prog- 
nathism by an oblique osteotomy in the ascending ramus when wiring a badly 
displaced subcondylar fracture reduced through a submandibular approach." 
The use of this approach to ereate an artificial division followed. It was 
found to be a simple procedure. The technique was described in my Oral 
Surgery" in 1958. In the same year Hinds® and Robinson (1958) reported 
cases treated by this method, and later Smith and Chambers’? also published 
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reports of eases that had been similarly treated. All who have written on 
this subjeet agree that it is an excellent method, and one that is easy to 
irry out. 

The patient is given an intravenous anesthetic with nasal intubation for 
ie administration of nitrous oxide and oxygen. Each patient receives a 
road-spectrum antibiotic before and for several days after the operation, 
ince complications caused by accidental infection must be avoided. 

The skin of the face and neck is meticulously prepared, after which a 
ead sheet is used so that the patient’s head (with the hair gathered into 
cap) rests on a sterile surface. The usual drapes are applied, and the head 
s turned to one side. The latter is facilitated by placing a flat pillow under 

the respective shoulder. After this three procedures are carried out. 

The first and second procedures are the two osteotomies, done first on 
one side of the mandible and then on the other. After Xylocaine 2 per cent 
with epinephrine has been injected to obtain hemostasis, a 2 inch eurved 
incision is made in the skin around and 114 inches away from the bony border. 
'he subeutaneous tissues are divided and the bone is exposed. Here the 
attachment of the masseter muscle is cut with the scalpel, so as to leave a 
small amount for reattachment later. By means of a broad periosteal elevator, 
the muscle is completely detached. A right-angle retractor is inserted to 
eradually retract the cheek containing muscle, facial nerve, and part of 
the parotid gland, until the mandibular noteh is exposed. This may take a 
little time, and the administration of a musele relaxant will help. A small 
elevation of the surface of the bone indicates the location of the mandibular 
foramen. The path of the osteotomy is now outlined in the predetermined 
location by making a seratch with the osteotome or knife. The bone is divided 
by means of the rapidly cutting Lindemann spiral cross-cut bur.* The bur 
is applied almost parallel to the bone, dividing it by a sawing motion without 
applying pressure or stabbing the tissues on the medial side of the ramus. 
The cut should start in the middle of the notch and proceed obliquely down- 
ward to the attachment of the stylomandibular ligament but not below it 
(Fig. 11, A). Sometimes it is necessary to curve the bone incision to avoid 
a large foramen, or to cut the bone only through the outer cortex at this 
point, breaking through it with an osteotome after the upper and lower 
parts are completely cut. When the bone is severed the external surface of 
the mandibular fragment may be drilled with a Hanahan drill at the place 
where it will come in contact with the overlapping condylar fragment. This 
is not absolutely necessary, but it promotes more rapid healing. The condylar 
fragment now is freed from the soft tissue attachment at its internal surface 
by means of a periosteal elevator to facilitate the overlapping (Fig. 11, B). 
After the condylar fragment is placed over the mandibular fragment, a saline 
sponge is inserted into the wound and another is placed on top to hold it in 
place when the patient’s head is turned under the sheet to the other side. The 
pillow is also shifted to the other side. 





*Obtained from Karl Schumacher, P. O. Box 6156, Philadelphia 15, Pennsylvania. 
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The same procedure is carried out on the other side. When completed, 
a saline sponge is inserted here also, and then the head is placed in an up- 
right position. 

The third procedure is intraoral. The mouth is opened with retractors, and 
the loose mandible is manipulated to obtain the predetermined occlusion. Some 
additional spot grinding may be done if necessary, and then intermaxillary 
fixation is applied by placing wires around the lugs on the upper and lowe: 
arch bands which were attached to the teeth a day or two before the operation. 


B. 


Fig. 11.—Oblique osteotomy. A, Cut made with Lindemann’s bur. B, Overlapping and wiring 
of fragments after correction of prognathism. 


The instruments used for the intraoral procedure are kept on a separate 
Mayo stand and must not be mixed up, after use, with those that are sterile 
and kept on the operating table. They must not be touched by the instru- 
ment nurse. 

The last part of the operation requires a new sterile setup. Drapes, gowns, 
and gloves are changed, and the patient’s head is repositioned to expose one 
of the osteotomy sites. After the gauze is removed from the wound the re- 
tractor is reinserted so that the position of the fragments can be observed. 
In cases of marked prognathism the condylar fragment will be found over- 
lapping the mandibular one. Because of the convergence of the two halves 
of the mandible, the ramus part ean be pushed along the medial side of the 
condylar fragment without affecting the joint. The condylar fragment, how- 
ever, may be shifted forward or backward so that a hole may be drilled 
through both parts to permit transcircumferential wiring by means of a stain- 
less steel wire passed through the hole and twisted behind the posterior 
border (Fig. 12, A). Occasionally the point of the condylar fragment is very 
thin, in which ease it is better to drill the hole in the ramus only and loop 
the wire around the condylar part (Fig. 12, B). 

I consider wiring of the fragments of advantage, although not abso- 
lutely necessary. It must be remembered that the external pterygoid muscle 
remains attached to the condylar segment. Therefore, the wiring prevents, 
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rst of all, forward displacement. In addition, it prevents vertical telescoping 
hich might cause an open-bite. This is especially important if the fragments 
ave been distracted to close an open-bite. In these cases wiring counteracts 
ie effect of the elevator muscles on the jaw. 

In all eases the masseter muscle is carefully replaced and sutured with 
atgut to the stump remaining on the bone or to the internal pterygoid muscle 
n the medial side of the ramus. Then the wound is closed in layers. The skin 
icision is carefully sutured with 0000 atraumatic Dermalon. A small rubber 





A. B. 


Fig. 12.—A, Transcircumferential wiring. B, Loop wiring of condylar fragment. 


drain may be left protruding through the skin for twenty-four hours to pre- 
vent accumulation of blood. A petrolatum strip is applied to the wound and 
covered with a liberal gauze dressing. The same procedure is carried out on 
the other side, after which an Ace bandage is applied to hold the dressings 
in place. 

Modifications of Technique for Various Types of Cases.—In the ordinary 
simple type of prognathism the procedure just described will give excellent 
results as regards both facial appearance and occlusion. The reversed over- 
bite of the incisors, the space between the tuberosity and the ascending 
rami, the mastiecating efficiency of the molars, and the gonial angle all will 
be improved (Figs. 13 and 14). 

In false prognathism with cross-bite or telescoping, setting the mandible 
back will not only eliminate the incisal overbite but will also bring into occlu- 
sion the premolars and molars (Fig. 24). The operative procedure is the same 
in every respect as for true prognathism. (See Case 1.) 

In eases of open-bite, special attention should be paid to the position of 
the fulerum after the mandible has been placed into Class I occlusion. The 
fulerum is the point where the jaw teeters when the open-bite is corrected 
by tilting the anterior part of the mandible upward. 

In the slanting type of open-bite the fulerum is located on the last oeelud- 
ing tooth. Closing the bite will cause distraction of the fragments of the 
ramus, but the tip of the condylar fragment can still be wired wherever it 
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is found. (As this paper is made ready to go to press Colonel Shira’s™ article 
is noted. He reports four cases of slanting open-bite treated by this method, 
and he also recommends its use for such eases.) 















Fig. 13.—Oblique osteotomy in case of severe prognathism associated with open-bite. 








In the angulated type, whether due to underdevelopment of the premaxilla 
or to an angulation of the mandible, the fulcrum is in the premolar region. 
Closing the open-bite in the incisor region (Fig. 13) will open the molar bite 
(Fig. 14). This is true regardless of whether the jaw has only to be tilted 
or whether it also has to be set back because of associated prognathism. 








Fig. 14.—Oblique osteotomy completed, reducing prognathism. Closing open-bite anteriorly 
opens molar bite, which is treated by application of elastic traction in molar segment while 
anterior part is fixed by intermaxillary wiring. 









In many eases the fulerum can be lowered by grinding interfering cusps 
(Case 2), or the molars may be built up with onlays or brought into occlusion 
by orthodontic means. This is accomplished by means of a divided arch wire. 
After the anterior teeth are firmly wired in good occlusion, elastics are 
applied to the posterior segments attached to the molar teeth (Fig. 14), 
which then elongate until they occlude. 
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The relationship of the fragments depends upon whether or not the open- 
bite is associated with prognathism, If it is not, overlapping of the fragments 
may be impossible. In such cases a V-shaped piece should be excised (Fig. 
15, A), or the econdylar fragment should be trimmed with rongeurs or surgical 
burs to establish a butt joint, after which the fragments are held together 
by means of transosseous wiring (Fig. 15, B). 

In all eases of open-bite a careful study with models and x-rays is neces- 
sary to make sure that the aims of treatment can be achieved with an oblique 
osteotomy. No doubt some cases may do better with a V-shaped or Y-shaped 
ystectomy at the place of the last oecluding tooth.’* This is especially true 
of eases of open-bite in the premolar region. 

In asymmetry of the face and acentric occlusion, the mandibular segment 
in most eases can be manipulated to get excellent correction with minor cusp 
adjustment, as shown in Case 3 (Fig. 36 and 37). While the correction of 
the occlusion will often produce a satisfactory cosmetic result (Figs. 34 and 
35), it may be necessary in cases of severe deformity to build out the defect 
by means of bone transplants or masking with tantalum gauze. 

In the correction of asymmetry, one side is generally set back, the dis- 
tance depending on the amount of prognathism present. On the other side 
the correction may be minimal. The fragments then overlap on the first side 





A. B. 

Fig. 15.—A, V-shaped ostectomy for correction of open-bite without prognathism. Overlapping 
would cause tilting of condylar fragment; therefore, a butt joint is formed (B). 

but not on the other. After a slight correction with a surgical bur or rongeurs, 

a butt joint is formed by means of a transosseous wire to hold the fragments 
in position, as described for open-bite without prognathism (Fig. 15). 

In retrognathia with Class II occlusion an osteotomy is performed as in 
other cases. After the occlusion is corrected and locked in position by inter- 
maxillary fixation, the condylar fragments must be adjusted and trimmed 
to obtain good contact between the parts after being tilted up. In most 
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cases a reversed V-shaped excision is required. An ostectomy may be per- 
formed by placing the end of the condylar fragment over the ramus, which 
makes it easy to estimate the direction of the second bone cut in order to 
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B. 









Fig. 16.—Oblique ostectomy in mandibular ramus. A, Cutting with Lindemann's bur. B, Posi- 
tioning and wiring of fragments, avoiding mandibular canal and creating a butt joint. 







B. 





Fig. 17.—Oblique osteotomy in ramus in case of severe retrognathia. Rib graft is. used to 
bridge the gap. A, Lateral view showing graft applied and wiring. B, Cross section. 








have the divided surfaces parallel (Fig. 16, A). In other cases, trimming 
with rongeurs or surgical burs may give adequate results. The result should 
be a butt joint which is united by transosseous wiring at a place where the 
mandibular canal does not become involved (Fig. 16, B). 
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Case of retrognathia due to malunited bilateral mandibular fracture before (A) and 
after (B) treatment. 

In extreme eases of micrognathia the resulting space between the frag- 
ments may have to be bridged with a bone graft. Robinson® has reported 
a ease of micrognathism, treated by means of a vertical osteotomy (according 
to his description, the type we are today calling an oblique osteotomy), 
elongating the mandible by advancing the mandibular fragment and bridging 
the gap with a block of iliac bone. Caldwell and Amaral* recommended the 
same procedure combined with Caldwell’s vertical osteotomy.* Caldwell states 
that his first operation on a case of unilateral micrognathia was performed 
in 1953. Two bilateral cases were treated in 1956 and 1957 with excellent 
results. The authors point out the great importance of careful preoperative 
planning to find out beforehand the degree of advancement which is possible, 
the final position of the fragments and the size of the void which is to be 
filled by the graft. 

A rib may also be used. It is shaped so that part of it (full thickness) 
extends between the fragments closing the space, while the decorticated 
edges overlap them (Fig. 17, B). A stainless suture can be taken across the 
graft, high up where holes can be drilled without danger to the nerve and 
artery. On the lower end a steel suture may be passed through the graft and 
around the posterior border (Fig. 17, A). 

Some patients (Fig. 18), especially edentulous patients, may be treated 
by a Z-shaped sliding’ osteotomy or a vertical osteotomy with bone chips in- 
terposed (Fig. 19). Both operations are performed in the horizontal ramus. 


Postoperative Care.—My postoperative orders are as follows: tetracycline, 
100 mg. intramuscularly every six hours. Demerol, 50 or 75 mg. subeutaneously 
as needed; ice packs to both sides of the face; and a liquid high-protein, 


vitamin-enriched diet. 
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On the morning following the operation the dressings are changed and 
the rubber drains are removed. The wounds again are covered with petrolatum 
strips and dressings. There should be little swelling and no fever. If the 
temperature is increased, however, the patient may be dehydrated, and water 
should be foreed or a D/W, 500 to 1,000 ml., given intravenously. On the 


Fig. 19.—An osteotomy was performed in the horizontal rami and, after distraction of the 
fragments, bone chips were interposed to lengthen the jaw. 


second or third day the patient may become ambulatory. The nylon sutures 


may be left as long as seven days. The patient is seen at regular intervals 
for observation of the occlusion and spraying of the mouth. A liquid diet 
is maintained until the intermaxillary fixation is removed. 


CASE REPORTS 
Three typical cases illustrating variations in the oblique osteotomy technique will 
be cited. 


CASE 1 (FALSE PROoGNATHISM WITH TELESCOPING OccLUSION).—Patient P. V., a 32-year- 
old lawyer, was sent to me because of his occlusal difficulty. 

There was a history of convulsions at the age of 2 years, and the patient was not 
well until he was 12 years old. Now his health is excellent. Physical examination performed 
at the hospital was entirely negative. Roentgenograms of various parts of the skeleton showed 
no evidence of Paget’s disease, which the patient’s dentist thought might be the cause of 
his facial appearance. 

The patient presented what at first appeared to be marked mandibular prognathism; 
his lower jaw was disproportionately large and ponderous. The maxilla, however, was defi- 
nitely underdeveloped, causing retrusion of the entire middle face component (Fig. 20). 
The teeth presented widespread hypoplastic enamel defects in both the upper and lower 
jaws. Some of the posterior teeth were missing. When closed, the teeth in the mandible tele- 
scoped over those in the maxilla (Fig. 22). There was no occlusal contact between the 
teeth which made it very difficult to masticate food. The patient had consulted his dentist 
to find out whether this situation could be improved by protheses but was informed that 
nothing could be done until the malrelationship of the jaws was corrected surgically. The 
diagnosis was false prognathism due to maxillary micrognathia, with telescoping occlusion 


and enamel hypoplasia. 
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Fig. 20. Fig. 21. 


Fig. 20.—Patient with false prognathism (preoperative appearance). 
Fig. 21.—Appearance after angulated sliding osteotomy. 
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Fig. 22.—Preoperative occlusion due to false prognathism. 

Roentgenographic examination showed a mandible with slightly elongated condyles, 
satisfactory for an oblique osteotomy. Models showed that setting the mandible back would 
make it possible to restore the occlusion by means of prostheses. Two days before the 
operation arch bars were attached to the jaws to be used for intermaxillary fixation. 


Operation.—The patient’s blood was typed, and the usual preoperative medication was 
given. The patient was anesthetized with intravenous Pentothal sodium, and an endotracheal 
tube was inserted through the nose for the administration of nitrous oxide and oxygen. 
After the anesthesiologist had placed a gauze pack in the throat around the tube, the patient 
was prepared in the usual manner. 
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Fig. 23.—Postoperative roentgenograms. Note loop wiring on left and transcircumferential wir- 
ing on right. 


Fig. 24.—Postoperative occlusion. 


Fig. 25.—After prosthetic rehabilitation. 
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The patient was positioned for an operation on the right jaw and draped with a head 
sheet, An incision was made around the angle of the jaw about 1.5 em. away from the bone. 
vessels were grasped with hemostats 


[he subeutaneous tissues were divided, and several 
and the masseter muscle was detached. 


ind tied. Dissection was carried down to the mandible, 
3y means of a retractor, the cheek with the masseter muscle was pulled up until the 
nandibular notch was located and exposed. The oblique osteotomy was executed with a 
spiral cross-cut bur, starting in the middle of the notch and ending at the attachment of 
The two fragments were pried apart in order to detach the 


he stylomandibular ligament. 
A saline sponge 


nternal pterygoid muscle so that later the fragments could be superimposed. 
as then inserted into the wound, and the patient was positioned for the operation on the 
ther side. 

On the left side, in addition to the usual preparation tincture of Zephiran was applied 
to the skin. The procedure just described for the right jaw was now performed on the 
eft side. Again a saline sponge was inserted, after which the patient’s head was placed 
n an upright position. 

The mandibular fragment was then manipulated to obtain as good a position as possible 
for prosthetic restoration. Stainless steel wires were used between the lugs of the upper 
and lower arch bars to lock the teeth in position. 

With a new sterile setup, the previously described operative sites were exposed—first 
one and then the other. There was considerable overlapping of the fragments without angu- 
lation of the condyles. After bleeding points had been provided in the outer cortex of the 
mandibular fragment that was to be covered by the condylar one, the fragments were wired 
ogether. On one side the wire was passed through both fragments; on the other side the 
point of the condylar fragment was looped by the wire after being notched so that the 
possibility of displacement was eliminated. I considered this particularly important in the 
present case because there was inadequate occlusal support in the molar region. Vertical 
lisplacement of the fragments might result in a decrease of the distance between upper and 
lower jaws, making prosthetic replacement in the molar region difficult if not impossible. 

The patient was discharged from the hospital on the sixth postoperative day, to be 
followed in the office. The skin sutures were removed on the tenth postoperative day. Inter- 
maxillary fixation was continued for eight weeks. The postoperative roentgenogram showed 
23); the facial appearance (Fig. 21) 


the position of the fragments well maintained (Fig. 
24). The patient was now ready for 


and the occlusion had been greatly improved (Fig. 
prosthetic rehabilitation, which was expertly carried out by his dentist (Fig. 25). 


CASE 2 (ANGULATED OPEN-BITE WITH FULCRUM IN THE PREMOLAR REGION ).—Patient 
M. B., an 18-year-old girl, was referred to me because of masticating difficulties caused 





Fig. 26.—Case of angulated open-bite with mandibular protrusion. 
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Fig. 27. Fig. 28. 


Fig. 27.—Mandibular protrusion caused by Class III molar relationship. (See Fig. 29.) 


sili Fig. 28.—Postoperative photograph showing location of incision, two months postopera- 
ively. 
by protrusion of the jaw and open-bite. She was unable to eat corn on the cob or to bite 
a piece of apple or toast. She had received orthodontic treatment between the ages of 10 
and 12 years, but the open-bite could not be corrected and her prognathism remained. 
Examination showed the teeth in good alignment but not in normal occlusion. The 
open-bite commenced in the premolar region (Fig. 26), the molars and second premolars 
being in occlusion. The patient had a Class III molar relationship which caused the 
mandibular prognathism (Fig. 27). 
Plaster models showed that correction of the open-bite and sliding the mandible 
back into neutroclusion would cause an open molar bite. (Compare Figs. 29 and 30.) In 


this position an improvement could be obtained by reducing the premolar fulerum and 
grinding down the teeth on which the mandible teetered, so that only slight elongation 


of the molars was needed to get an ideal result. 
Roentgenographiec examination showed the mandibular canals rather close to the 
posterior border (Fig. 31). The third molars were absent; the maxillary second molars did 


Fig. 29. Fig. 30. 


Fig. 29.—Preoperative plaster of Paris models before operation. 
Fig. 30.—Same model after lower jaw had been set back and incisor bite closed. 
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Fig. 31.—Lateral jaw films showing mandibular canal close to posterior border. 


not occlude with any mandibular teeth. For this reason, it was important to perform 
the operation in the ascending ramus to occlude all the molars by sliding back the entire 
lower arch. 

Operation.—An oblique sliding osteotomy was performed first on the left and then on 
the right side. Since there was not much room posterior to the mandibular canal, the cut was 
made from the notch to the region of the foramen and then down to the posterior border, 
leaving a bridge of bone which was fractured by a chisel inserted into the bone incision to 
apply leverage. 

When the oral cavity was entered and the mandibular fragment placed as planned, it 
vas necessary to do a little more spot grinding. The anterior bite was corrected and fixed 
by intermaxillary wiring. Following this, the overlapping fragments were carefully positioned 
and fixed by means of stainless steel sutures, so that telescoping in a vertical direction was 
prevented during the process of healing. The incisions were closed in layers, the skin with 
0000 interrupted Dermalon sutures. The postoperative roentgenogram showed the fragments 
properly placed and wired (Fig. 32). 





Fig. 32.—Lateral jaw films showing result of sliding osteotomy. 
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Fig. 33.—Postoperative occlusion requiring additional spot-grinding. 


The appliances were removed from the teeth eight weeks after the operation. The 
patient’s facial appearance was good (Fig. 28), and the open-bite was improved but still not 
quite normal (Fig. 33). I saw the patient for additional spot grinding and a year later, when 
her teeth had settled into position. 


CAsE 3 (FaciAL ASYMMETRY WiTH Cross-BITE).—B. P., a 19-year-old female patient, 
complained of gradually progressive asymmetry of the face. 

Examination showed facial asymmetry, with the chin deviated markedly to the right 
(Fig. 34). The patient had difficulty in masticating food because of a reversed incisor 
overbite, a cross-bite, and a unilateral open-bite (Fig. 36). 

Roentgenographic examination showed enlargement of the ascending ramus of the 
mandible in a vertical direction and elongation of the horizontal ramus on the left. 
Hypertrophy or tumor of either the condyle or the mandible was ruled out. 


Models taken of the teeth could be articulated so as to improve the occlusion 


Fig. 34. Fig. 35. 


Fig. 34.—Asymmetry of face associated with cross-bite shown in Fig. 36. 
Fig. 35.—Facial appearance after correction of cross-bite. 
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Fig. 36 Fig. 37. 
Fig. 36.—Cross-bite and lateral open-bite causing facial asymmetry. 


Fig. 37.—Cross-bite corrected by bilateral osteotomy in rami. 


greatly. To correct the malocclusion and at the same time correct the asymmetry of the 
Two days before the operation arch bars were 





face, a bilateral osteotomy was recommended. 

‘ ‘ : : ae 
attached to the teeth for postoperative intermaxillary fixation. 

Pentothal with 


anesthetized with sodium, intravenous 
eatheter, and a 


Operation—The patient was 
nitrous oxide and oxygen administered 


bilateral oblique osteotomy was performed. 
The osteotomy was performed first on one side and then on the other. The mouth was 


through a nasal intratracheal 


then entered and the mandibular fragment was occluded with the maxillary teeth in 
as good a position as possible. It was held in this position by means of intermaxillary 
wiring, 

\ completely new setup was then used to continue the procedure. First the right 


side was again exposed by removal of the saline sponge. Here the condylar fragment 





Fig. 39. 





Fig. 38. 
Fig. 38.—Right side shows butt joint without overlapping with transosseous wiring. 
Fig. 39.—Left side with overlapping condylar fragment and loop wiring of tip. 
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and the mandibular one were approximated after a slight amount of bone had been 
removed from the condylar part. The fragments were held together with a transosseous 
wire (Fig. 38). A rubber-dam drain was placed to take care of muscular oozing, and the 
wound was closed in layers. On the left side the fragments overlapped. After a few holes 
were drilled in the outer cortex of the mandibular fragment near the cut, the fragments 
were positioned so that a wire could be looped around the lower point of the condylar 
fragment via a hole drilled in the mandibular fragment (Fig. 39). The wound was then 
closed as on the right side. On both sides 0000 Dermalon was used to close the skin 
incisions. A petrolatum strip was placed on each wound and covered with sterile gauze 
held in place by an Ace bandage. The patient received a pint of blood during the opera- 
tion and was returned to her room partly awake and in good condition, 


Postoperatively the patient did well but was rather apprehensive. She had moderate 


swelling of both sides of the face and received Tetracyn, 100 mg. intramuscularly every 
four hours, and antihistamine (Benadryl hydrochloride, 50 mg. intramuscularly twice 
daily) because she stafed that she suffered from various allergies. 


The patient’s facial appearance was greatly improved, the chin being in midline (Fig. 


35), and the occlusal result was very satisfactory. The sutures were removed on the sixth and 
seventh postoperative days, when an x-ray picture was taken (38 and 39). She was dis- 
charged from the hospital seven days after admission, to be followed in the office. 
Seven weeks after the operation intermaxillary elastics were substituted for the wiring, 
and the appliances were completely removed ten days later. The occlusal result was 


excellent (Fig. 37). 
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ASTRA TEACHING: AIDS 


e XYLOCAINE® Selectometer 


Handy, pocket-size slide rule, providing condensed infor- 
mation related to the management of many problems 
encountered with local anesthesia in dentistry. Includes 
techniques, dosage, treatment of reactions etc. 


e FILMS 


Regional Block Anesthesia in Dentistry 
Minimum Dosage Local Anesthesia 

General Anesthesia in Dentistry 

The Clinical Management of Fractured Incisors 
The Unembellished Gingivectomy 

6. Frenectomy 
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® MONOGRAPHS 


1. “XYLOCAINE—Chemistry, Pharmacology, Clinical 
Applications.” 80 pp. 

2. “XYLOCAINE—The Pharmacological Basis of its 
Clinical Use.” 146 pp. 


XYLOCAINE Selectometers and Monographs are available for 
student use at no charge. Films are supplied on a loan basis. For 
further information, write to: 


Professional Service Department 


ASTRA Pharmaceutical Products, Inc. 
Worcester, Mass., U.S.A. 








